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L*tA*^tA. ©*«**jrr*£fc. 1CS^# 

n+ *5s a ©jmi (Tx) tfXfcJ:^** * 




(2) 



}#g2 003-521 194 



1 1 

Jg£ Jfc«i- £ x 3 - * * > "t ^ - 2 ^ffiS^JSe^* fc c fc ' 

[11**3] 

[SI** 4] 
l*]<£>X3-tgif-tS£<!:. 
[»** 5 ] 

[W**6] 

^(extraneous signal)* J: C/x 3 - o^iBHt* « t OK fc^ffc ?> *tfc 
it. 



(3) 3#H2 00 3 - 5 2 1 1 9 4 

^i^-rft^Oo 
[if** 8] 

111**9] 

[11**1 o] 

h 9 y * y y x a - * * y * y - <r) %% * i & 5e t ft * r y 7* s 

iU> hxn-^A- >^7-^ffS^^5e1"^^^ ? 7\ 

HflBxa - dr * > -t 7 * r y 7\ is J: 

U IS h 7 v * y 7 x n - * * > "t 7 - <75 ffi Jt * 5 * *> * v > * - t ( i v It ffi ^7 -y 

7r 7 7", tUx.^C fc , 
[11**1 1] 

i^lO^ft^^, ^^^y 7 '9>^1-ft^T77\ 
[»** 1 2 ] 



(4) 



£112 00 3- 5 2 1 1 9 4 



7,7- y 7\ fc-fix-fc t ^ 
[fi*« 1 5] 

traneous signal)^ $ C2> * r -7 7\ tix.^ - ^ > 
11**8 1 7 ] 

[W**l 8] 

:i, 

[11**1 1 9 1 
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[ff** 2 0] 

lf**I io»»^«* ! '^"-^ > "" ,B,) " IJlJlOS 
[11*312 1] 

2 2 ] 

ft, *Hix-£-^ 
[»**2 3] 

H*kt?ti!ft> 

[W**2 4] 

[!I*S2 5] 



# 



(6) ^2 0 0 3- 5 2 1 1 9 4 

[mxm 2 6] 

[flt*«2 7] 
[S!£«2 8] 

2 9 ] 

3 0 ) 

[»*«3 1] 



(7) 8&2 0 0 3 -5 2 1 1 9 4 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

DSLftffK^t, mS^iiDA^^C subscriber premise) > OH on -77 
T&*3*i*aafe<0fl«ffl«8* + 'J TCdiscrete frequency carriers)]*] eg 

[0 0 0 3 ] 
[ 0 0 0 4 ] 

7'f- * * W S N it \t > 3£*M £ 4 * * * ^ tP/:^tlfL 
, $M^<oSNifc*«€1-*c:iUJ:t)^$*L*o o-f>fv^i# ("load 
ing information) a*, MMTfcie S ft* *> { , BS^^ <bUDX#4^ 
ol#o^fi, fllxJf, JOX^^^^JDA^II^" n-7j;t" «"C> *Da#^ 

^IClfi^M^TSvMcfilt^J:^ #«0" «fl (transmitting)- Xit&m 



(S) 8H2 00 3 -5 2 1 1 9 4 

[ 0 0 0 5 ] 

^-tfxii, g£ifcv;u^ h-v^fflffifv^iJOAt M (DIM ADSL) 
^>T3t£fiJK:#U 4 3 1 2. 5 H z <7)W#H£#"fjS>** 2 5 S^-T^ 
*4 3 1 2. 5Hz«flf*|li*tt5t^3 2 <7)-*jrff- >J g T* 0 a 

JSOAD SLSfCiv^, 6 8^r~ ? 7 l^-A J3 J:^'! 0|W]J$7 

S ■> >^ a t-f f - y a '/ 7 V - ^ (syncronization frame) , f & =b *> , ffl JIB 7 
«✓ - A (sync f rame) £ jg^-f * o 
[ 0 0 0 6 ] 

±sS^ J: tfTfcf- ADSL^fAlt t0A#^-7*O 
jRlfflBTi64flf*«l*, Itt&H^lit ( F DM) SWxa-*t>tV-y 

[ 0 0 0 7 ] 



(S) $£2003-521 194 

V. 3 2&J:O f V. 3 4 3M&*5*7*A KiJ^T&fcWftlfC** ^ ■ x = 
- + t>-tl/-->3>t:J:ot; <D — o £ 53 v 8t"t" 4 4 ^ "fftVtftM & , 
ADSLI1, '<> KODCfflK*^T**ttfc*B"9--fc"*fflK4 kH zJ*£# 

[ 0 0 0 8 ] 

fi, Oflfg|**5El-*it> Kgo*< 0 Afr&Kfi, ^fA^&fl (Tx) /< 
(Rx) /<*i>fc*"f.* >-sj->^;u*«Hl*ai«ii4o -tub 
tf)v>7';W2, 'J £IB«3ft*o n»7l/-A*«jJrSg»omi: 

fi$ft&o [S^u-AKtofc&TX&tfR X^7 7 , ;w^i&¥£i#lt#SftS 
o £ftfco¥*Mtli-. x3-±t >4r7-^ 7 7°olm S KUrfcMfrfcJNfti L 
, R!#£>&v>-fg-^ (extraneous signal)<7)fe^fcg»tfcv» J: } -r> 

[ 0 0 0 9] 

3E.fr, x3-f-^*;uoSB<k*ia»Ctrack1ng)-j- scili, xn- 

**>-fc9-* 4 :*7?-<>©iK8fc£v*T*ftoi'i4o -<>7-f> ■'<-i'9>l 
^77-f> • a'- v a > s 5 v> < p 7 '/ - a i; to c t It ? 

ft4WK, 5ffr£*i£o * 77^ > • 3 >oi±tfe»i, JUMWK'f >?-f > 
• v 3 > t Jt« 5 *Lft o W > 7-f > • ><- v a > ^#&fi, x n - f - ^ * ;w 

> ■ A- v a >£>^-ftK4#&;i<bft£o ^>7^>I^fil^x.tt, *7 
*75-f^ • A-v 3 >K#V»T*c»7&ft*o 
[0 0 10] 

O ±S5 £ «t tf* o is J: 0*21) & > ilk T ^ 4 * js^ ® o i^^ffl 
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[0011] 

O Mm £ > Ul T <T> m w * # ra L o o pF^ffl K f£ fpj 1" £ 0 
[0 0 12] 

*«wo«i*»'flf **w#a DSL r7 > s s-x-mm£.mm ? 

gEjp^UB^O^^'g-f- (extraneous signa"l)£^-f s iro J: } feVAjftliRgte 
[0013] 

M^^fy^^i^-^t 1 9 2W?*/^ft*tt4FIR ( 

[0 0 14] 

xn-^^y-ty-it (Rx) frhmmn^ (t x ) o^aHtcest 

imare)£$ CZ> h K. X *) (received sequence)^ x =r - J: 



k 



::t-, Rx„ fi, ntlOil+^K^, Tx„ »i, af§«ilft 



(11) 



1#3t2 0 0 3- 5 2 1 1 9 4 



>y^"C*»J, £ £ L>\ Taps. |j N kf|^fv'^H3-^ffVt7- (DE 
C) ^7 7"^^ jl3-£LO?!| (echo free sequence^ x" . 14, 811 
<D it D E C IHIjI&SI Cnon-DEC related processi ng)£5i#3S3ft3>o 
[0 0 15] 

[0 0 16] 

v 3 - A (^(during showtime), ^^7*l4> */h2jp»fitt (LMS) TA'rf 
'jXACl^t, S9!|Ctra1n)fej:or/xttH«r?*t*o *'h 2 £i£i&K: 



[ft 3] 



[ft 2] 




02) 



&m 2003-521194 



m k (n +1) = 0 k (n) + {i<€ tt -x n _ k k=Q.~Ns a =a n -y n 



lit, a„ *ry-?)\, n K*t1-4 8T3?>7 4 , w- t (n 

w k (n+l)(i> (n+ 1) f §©^t>7>?-^tJ/:i0i:f 

[»4] 



07, 



[0 0 17] 

[ft 5] 



(13) 



mWkZ 0 0 3-5 2 1 1 9 4 



a> = Taps 
x = Tx 

15-,, £i£5£-f£££, £lTOSKi*1- <t ? fc> Mfi? Jifcia-*^ 
ill $ it 4 x =r D ft* : 

[ft 6] 



S= EchOxneasured - EchOestiirated, 



ng far end signal component) £ & -g-A/-e& *) , HEfT^^ 3 tlTv>&v><7>-C\ E 
cho, eJ5ured £ tTffl^i Klia«)"Ctt4^o LMSOSIll*t<>R»4<:*, 

<£>#*B(its contribution)^) ^iu^fi, a ft <75 151 KB 7 U- A 



(14) ft&2 00 3-5 2 1 1 94 

mi) 



[ft 8] 

Taps n+ i D = Taps n = +M * "Ti^ ( Echo mesured " Echo estimated) 

J&xy- (excess coefficient error) £§Jl-f h {><DX'ab2>o 
[0018] 

LMS(?)it^(i, Tx* -7-<05v-7ftLT^?tL5, Lti s ot, 
[ft 9] 



(15) 



Wf» 2 0 0 3-5 2 1 1 9 4 



i 



Taps n+ i " Taps 




T x 9 V ? A ^&<7> fi*J 7 U - A fc fc 2, > 7" ;K R x 

tri buti on) /*# j6<»4 8 L^ ! ct, <R x >fl 5 R x frhWLChfr& t > xa- 
O/s'/fn? h^55-Cpilot component)^ $ g ti^o HEjE^ S ilftv^-frKtt 

[«1 0] 

=i^ + [ir- ?y/o/ ]({ to+?//o/ - e ^} < ^ x+ >-^r- 2 m '- iA// '(.) 

Ta <> s n+l = 

P,^,^<75 (current)^ >f a j»vf v , 9-V7'/l'S:B!*?l*l6** , -*x. fc*l* 0 
W**ifc#Sfci5»t* W**F 4 is itf'F 5 T xWffrtoWtt t 
s F 6 fei^F 7 R x^>7*.'U<75flJ#i: i: de, M*r3*i*, I5I*J 



(16) #312 0 0 3-5 2 1 1 9 4 

2 o o-Hoawi-iT x-y-v^KG&fc 8Ho»«i-&r x^v^^ s ?v 

-f [Tx ; , • • • , Tx 2 0 o , Rx„ , • • • > Rx 7 ] ftK&bhtl&o 
Zii\z£'<), %*>hti£R xv>7>li, $ff»DTM7U-Ai:rac, ^> 
7*;kt5 n j5 4 <b n + 7 *C2> & o 
[0 0 19] 

Tx s o o Tx7W4#*«:^i, «E8o«Txtv^m 

[ 0 0 2 0 ] 

-0*4D08*0*y7'lifflv»&ii4v> (0?**) = -tucj:^ \<vm%\7 

■Cfcjuf, J:»>#<oS«r**tTi-4ifc* t 'CS4o 
[ 0 0 2 1 ] 

[»1 2] 



(17) 
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( 191 _ "\ 

\ *-o J 



a 7 - <*> * /h ^ J: * ^ £ SI ffi T & 0 
[ 0 0 2 2 ] 

Ktt, SwapBHES*L4o A-K^7W)Mli« Swap A^HlglfbtL^ 
3- K^&tfCfffi 3 f>1". Swaps vc t d li^tio Lfcri*oT 

, >*'J*I«lt4il:A { tlli. Lfcj^oT, ***^*Ki3V»r, Swap 
fcttft5 0 7- Kfr^^'J/itf^'fflv^ft&o 
[ 0 0 2 3 ] 

SI 1 tt, *aWW-**»S8t^*A3-*ir V- V2 >M 10 0* 

7*-* 1 1 (K 3>hn-y-120> ^'J13 0, HAS 7 - AftUM 
1 4 0> 5 0, J£«£«l 60, A3-**>-fc?-170;fcJ: 

Of|-7^^x--*-v'/t7- 1 7 0 $ritx.Ti3 '0 , 5C 
«*3*lT^* 0 i»x3-^irVtl/-5/3>Sll0 0li, C0*r 



(1S) &H2 00 3-5 2 1 1 9 4 

A, CPE^fi, DSL A > ADSL^fAf^fA 2 0 0 s fci^H 

[ 0 0 2 4] 

l 3 0lt •> t K- •/ ^ ^ f <^ t'O J: i >i > ^ 'J lit^, 

[0 0 2 5 ] 

7 ^ <y h 7 -^^j:o f /4fcli-f h$<7>Efc*7 h 7 - * ©atWSBfl- 

^StiJ^o Lfci'oT, xn-*^ vtV->3>Sll 0 0O»fitt, 

[0 0 2 6] 

KAN 3 , -tfi 2 6 0 (is raJ87W-A*£fr7^-A*>3BaTf-**3MI 

n-7- 1 2 o <D&®, ttc\t, ®M7 ] s-2±®&mmi 4 o(-<to xfem ? & 

> IBIS! 7 lx-ARcor-^^'T.^T-vy; >^SrHtt-J"*o ^> 7" 'J > 7"$ ti/c 
^>7>tiU n > h n-7- 1 2 0 <fc tfX/tti *K ^ * ~ 7 * - *Otft»fc J: 
oT>*'J 1 3 OrtfclEHSitSo 1 3 0rt^E*5*Lfc-y->7 , Ji' 

li. 



(19) 00 3-5 2 1 1 9 

[ 0 0 2 7 ] 

•^>/xa-JftVt5-l 8 0 it > xn-^tv-fc'Jv^?^^-!: H^- 

o 

[ 0 0 2 8 ] 

i3-#^>-fcl/-y3 >gS 1 0 0 jWMSe*- KK-AoTv»4*£fcti, % 
*IK ftx. h 7 v * > ^xn - # * > -fe 7 - 1 8 0i3iy'x3-^t>-t7- 

1 7 o nro:frnis»t4x3-*-v ^-b i ; >^7-f ;i/*-<affij£#&£S*L*o a 

£€L£^>7'jWI-^<^ MfcOfc^fi* (extraneous signal )# 

tin j: N jiy-v^mmtfn&zuzo ---^'^7- 1 7 o ox. 

7~ti£k h 7 v *y /xn-^ft >-b7- 1 8 0 <r>3-7 — fiS^itHS^tLSo h 9 

7^^X3-^^/t7-l 80 OffiK**, X3-^t>t7- 1 7 0 Off Jt 

j: »> fc3fis^*£\ x3-*t>t5-i7 0ii >*';-i3o^t>, 

xn-^t >t!/Va >7-f^ * - fflOfr L^ftSfc* 7 > o - K1" S d t Ci 
[ 0 0 2 9 ] 

L^U X3-*t^9- 1 7 OOflUt* 1 , h9?*V/x3-*^>t? 
- 1 8 0«i 19 fc*V>J§<fr, X3-^>-tk>3 >7-f K*-<T>m%L\m 

[ 0 0 3 0 ] 

Xf^S 1 0 Ottel i), xf';7"Sl 1 0^fc*S<o *ry7S 1 lOCfi 
v>T, c^/XJi^'i • 151*8 7 V- AiqfcffiStifco 3fcfc* Xf-^S 1 

2 0Ufi^t, /^^^vt*'; >^7&*B*& 5*i*o 5 ^r-yys 1 3 0i: 




( 20) #S2 00 3 - 5 2 1 1 9 4 

£v>t,«^>7*;ut&M^ fiKfS1E?ti£ 0 -ewflt, *r-y 7*S 1 4 0 Kilfra 
[ 0 0 3 1 ] 

7,-f y 7*S 1 4 0 K &v>t\ "&y^^\t, * =6 'J 1*1 £ff*£$ ft& 0 ^> * 
r^S 1 5 0Kd3i/»-C, KCAofc^SWoi/Jtfll^^ilio 
MS*- K«Xofei:0*Uif* t 4S*i.fc*l^ Xf';7'Sl7 0i:I*, ^4 

[ 0 0 3 2 ] 

h5?*'/^x3-Jp^>t?-li, 7>r-;'7°S 1 6 0 K£^TH£)tS *U * 
T7/S110i:ia o 
[ 0 0 3 3 ] 

7.T ? 7"S 1 7 0 h?y*>^X3-**y*?-OtoJKa f ft£? 

&5e£*i* 0 ? <bC 7>r 7 7*S 1 9 0K£'^"C, Abvfi3-*f/t7- 
<^ffiSt h ? 7 * y 7*xn-^ >-fc7-OffiJS**Jt«5*L, ^r-yT'S 2 0 0 

[ 0 0 3 4 ] 

7r-.y7'S 2 0 0 Ki3V>T, h?y*>^*3-**>*?-*5flf** 1 * l ' : ' 
[ 0 0 3 5 ] 

7.r ? 7*S 2 1 0 fcfc^T, *U>hx3-*-W-fc9-li» ^7^^- 
rj-*^>4:y-(7?xn-^f^>-t7-7^ 7 -<D&%Llz J: 19 jgfr? ti* Q -k 
*T 7 7*S 2 2 0 Kittfo 
[ 0 0 3 6 ] 

7>r 7 7'S 2 2 0 fcjsnT, xn - + > -t 7 -^fijf^*S£!i L«»t**»S* % 

f^v>l^i:ti, * - X'mftmZTt ^t77S 2 3 Ofciltro 
[ 0 0 3 7 ] 



«fH2 0 0 3- 5 2 1 1 9 4 

4 »K ^r-y/'S 3 1 O^i:^< 0 ^f^S 3 1 0 tiJV»T»±, gil**t£^r 
V7';i'€-^^f)iEM#^'g^ s ftai?it^o ^T77'S 3 2 0K£^T, 

***th**t*o 3 XT'; 7°S 3 3 0 KJs^Tfiu ^r^^^X, x?- 
, & J; 0*13- ^SHI^fcSe S Jtfcxa - * * V -t 9 (across)-f > 

[ 0 0 3 8 ] 

7"n A (separate program)^ J: =r > fc' * O^Tft^KJ: ^^.dJ 
tg-e$)«> 0 L*U x3-*^>^i/-y3>y^f Ait $ffi3>k'a-^ 
7*n^v A^ti^v-f ^nyn-ty-r-Xti^'i' 7 n 3 > 1- n- 9 -is X ZffflS. 

*kBt®&%^ as i cxim<o%tm&, f^m/nt^-, «sn* 

?!Ug& (discrete element c1rcu1t)£oE&*&@»X»iE*3&SllHh PLD 
, PLA, F P G A > PAL*<75^n^^A$itfcMigil, & =fc t^HSill" £ii 

-f-r- h**fi : 'Tffi**ISttS»»C fln ' ,te state machine)^^m-e§i> «b<0 
[ 0 0 3 9 ] 

• V-X3- Y -f-Jx.tr MBlflWV 7 r7X7rat, *fl§V>fc 

xa- + ^vtl/-"> a yy^f Art, fc*Wfcf&»iai&XttV L S I !£ft£ffl 
& 0 S/^rAOiSftfeJr^/ifcliaWft. ffiv^tiT 



(22) 0 0 3 - 5 2 1 1 9 4 

& 4 ^ fi v W 7 o 7* n -fe y t - -> 7 f A 4> J: £ 7^ »- MS'/aTA^ 

L^U cicit^Txs-^-r v-feu-v' a >->7r A£ d^Ttf 

$ *ifc*teK.M-r* xvuy v*-* 

[0 0 4 0 ] 

£*i6<*>*£\ #3P£o^£i3 jrU="->7:rAfi, DSL^f^* 
f A|*It|*Ijg$il^:7 , n^7A, /<- Vt^3 > 'J 7-7, 

ii, tfio^- K^x7feJ:^v7 h7^r->7r a, May^-^-, 
ADS Llf7 'rgtftf)J:^:, Itllfi v' 7. r A t MI57a S £ V 7 r 7^7i3J: 

[0 0 4 l ] 
[HI] 

B 1 »i > *&>B K ***** W*ttfc*.3-**>*?- «tt 7* o y 7 H? 



(23) 



$1112 0 0 3 - 5 2 1 1 9 4 



[0 2] 



[0 3] 



[HI] 



110 



120 



130" 



200 



140 



150 

28!= 



100 

■A 



160 



13-^1-^5- 



170 



13-4=1'^- 



180 
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[112] 



S100 



(OTx/RxS 



SI 10 



S120 



S130 




S140 



S150 




-Yea- 



13- 



13- 



13- 
13- 



S210 




S220 



13- 
BETS 



S180 



13- 
(DISSS 
13- 



S190 



(25) 



■2 00 3- 5 2 1 194 



[123] 



S300 









< 





S310 



S330 

W 



S340 
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